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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH{S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

• Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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1)13 Responsive to communication(s) filed on 07 March 2005 , 
2a)ISl This action is FINAL. 2b)n This action is non-final. 

3) n Since this application is in condition for allowance except for fomial matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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5) 0 Claim(s) , is/are allowed. 

6) 13 Claim(s) 1-42 is/are rejected. 
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8) n Claim(s) are subject to restriction and/or election requirement. 
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DETAILED ACTION 



1. 



Claims 1 - 42 have been presented for examination. 



2. The rejections are respectfully maintained and reproduced infra for applicant's 
convenience. 



3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 

subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the maimer in which the 
invention was made. 



4. Claims 1-2, 4-5, 7-9, 11-12, 14-16, 18-19, 21-23, 25-26, 28-30, 32-33, 35-37, 39-40, and 
42 are rejected under 35 U.S.C. 103(a) as being unpatentable over Houston [U.S. Pat. 5,615,162] 
in the view of Mittal et al [U.S. Pat 5,719,800], ^ 

Regarding to claim 1, Houston teaches a circuit for applying power to an on-chip cache 
memory array [col. 5 lines 66-67] comprising: 

• a switch [26, fig. 2 or similar switches in other figures] in series with a power 



Claim Rejections - 35 USC § 103 



supply and said on-chip cache memory array [col. 5, Unes 65 - 67, col. 6, lines 49 



-52]; 



a software application [col. 4, lines 49 - 52]; 



wherein said switch may be opened or closed [col. 3, lines 15-20]. 
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Houston does not teach a Performance Monitor Unit [PMU]. Specifically, Houston uses 
control signals to control the opening and closing of switch 26. However, Houston does not 
detail the circuitry for generating the control signals, 

Mittal et al teach the circuitry for generating the cache memory power control signal. 
Specifically, Mittal et al teach a PMU [fig. 3] which is electrically connected to the on-chip 
cache memory array and generates the cache memory power control signals [col. 9, lines 5 - 48]. 
Mittal et al also teach that the PMU is controlled by a software application [col 9, lines 65 - 66]. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to combine the teachings of Houston and Mittal et al because they both directed to the 
teaching of controlling the power consumption of a on-chip cache memory array and Mittal et al 
teach the details of the control unit which is missing in Houston system. 

Regarding to claim 2, Houston further teaches switching device is connected between a 
negative terminal of said on-chip cache memory array and GM) of said power supply [col. 6, 
lines 35 - 36]. 

Regarding to claim 4, Houston further teaches switching device is a bipolar transistor 
[col. 6, Unes37-38]. 

Regarding to claim 5, Houston further teaches switching device is connected between a 
positive terminal of said on-chip cache memory array and VDD of said power supply [col. 2, 
lines 58 - 61 and fig. 1]. 
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Regarding to claim 7, Houston further teaches switching device is a bipolar transistor 
[col. 6, lines 37-38]. 

Regarding to claim 8, Houston teaches a circuit for applying power to an on-chip cache 
memory array [col. 5 lines 66-67] comprising: 

• a switch [26, fig. 2 or similar switches in other figures] in series with a power 
supply and said on-chip cache memory array [col. 5, lines 65 - 67, col. 6, lines 49 
- 52]; 

• wherein said switch may be opened or closed [coL 3, Unes 15-20]. 

Houston does not teach a Performance Monitor Unit [PMU]. Specifically, Houston uses 
control signals to control the opening and closing of switch 26. However, Houston does not 
detail the circuitry for generating the control signals. 

Mittal et al teach the circuitry for generating the cache memory power control signal. 
Specifically, Mittal et al teach a PMU [fig. 3] which is electrically connected to the on-chip 
cache memory array and generates the cache memory power control signals [col. 9, lines 5-48], 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to combine the teachings of Houston and Mittal et al because they both directed to the 
teaching of controlling the power consumption of a on-chip cache memory array and Mittal et al 
teach the details of the control unit which is missing in Houston system. 
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Regarding to claim 9, Houston further teaches switching device is connected between a 
negative terminal of said on-chip cache memory array and GND of said power supply [col. 6, 
lines 35 - 36]. 

Regarding to claim 11, Houston further teaches switching device is a bipolar transistor 
[col 6, lines 37 - 38], 

Regarding to claim 12, Houston further teaches switching device is connected between a 
positive terminal of said on-chip cache memory array and VDD of said power supply [col. 2, 
lines 58 - 61 and fig. 1]. 

Regarding to claim 14, Houston further teaches switching device is a bipolar transistor 
[col 6, lines 37 -38]. 

Regarding to claim 15, Houston teaches a circuit for applying power to an on-chip cache 
memory array [col 5 lines 66-67] comprising: 

• a switch [26, fig. 2 or similar switches in other figures] in series with a power 
supply and said on-chip cache memory array [col 5, lines 65 - 67, col 6, lines 49 

-52]; 

• a software application [col. 4, lines 49 - 52]; 

• wherein said switch may be opened or closed [col 3, lines 15 - 20]. 
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Houston does not teach a Performance Monitor Unit [PMU]. Specifically, Houston uses 
control signals to control the opening and closing of switch 26. However, Houston does not 
detail the circuitry for generating the control signals. 

Mittal et al teach the circuitry for generating the cache memory power control signal. 
Specifically, Mittal et al teach a PMU [fig. 3] which is electrically connected to the on-chip 
cache memory array and generates the cache memory power control signals [col. 9, lines 5-48], 
Mittal et al also teach that the PMU is controlled by a software application [col. 9, lines 65 - 66]. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to combine the teachings of Houston and Mittal et al because they both directed to the 
teaching of controlling the power consumption of a on-chip cache memory array and Mittal et al 
teach the details of the control unit which is missing in Houston system. 

Regarding to claim 16, Houston further teaches switching device is connected between a 
negative terminal of said on-chip cache memory array and GND of said power supply [col. 6, 
lines 35 -36]. 

Regarding to claim 18, Houston further teaches switching device is a bipolar transistor 
[col. 6, lines 37- 38]. 

Regarding to claim 19, Houston further teaches switching device is connected between a 
positive terminal of said on-chip cache memory array and VDD of said power supply [col. 2, 
lines 58 - 61 and fig. 1]. 
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Regarding to claim 21, Houston further teaches switching device is a bipolar transistor 
[col. 6, lines 37 - 38]. 

Regarding to claim 22, Houston teaches a circuit for applying power to an on-chip cache 
memory array [col 5 lines 66-67] comprising: 

• electrically connecting a switch [26, fig. 2 or similar switches in other figures] 
between a power supply and said on-chip cache memory array [col. 5, line 65 - 
67, col. 6, lines 49 - 52]; 

• a software appUcation [col. 4, lines 49 - 52]; 

• wherein said switch may be opened or closed [col. 3, lines 15 - 20]. 

Houston does not teach a Performance Monitor Unit [PMU]. Specifically, Houston uses 
control signals to control the opening and closing of switch 26. However, Houston does not 
detail the circuitry for generating the control signals. 

Mittal et al teach the circuitry for generating the cache memory power control signal. 
Specifically, Mittal et al teach a PMU [fig. 3] which is electrically connected to the on-chip 
cache memory array and generates the cache memory power control signals [col. 9, lines 5 - 48]. 
Mittal et al also teach that the PMU is controlled by a software appUcation [col. 9, Hnes 65 - 66]. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to combine the teachings of Houston and Mittal et al because they both directed to the 
teaching of controUing the power consumption of a on-chip cache memory array and Mittal et al 
teach the details of the control unit which is missing in Houston system. 
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Regarding to claim 23, Houston further teaches switching device is connected between a 
negative terminal of said on-chip cache memory array and GND of said power supply array [col. 
6^ lines 35 - 36]. 

Regarding to claim 25, Houston further teaches switching device is a bipolar transistor 
[col. 6, lines 37 -38]. 

Regarding to claim 26, Houston further teaches switching device is connected between a 
positive terminal of said on-chip cache memory array and VDD of said power supply [col. 2, 
lines 58-61 and fig. 1]. 

Regarding to claim 28, Houston further teaches switching device is a bipolar transistor 
[col. 6, lines 37 -38]. 

Regarding to claim 29, Houston teaches a circuit for applying power to an on-chip cache 
memory array [col. 5 hnes 66-67] comprising: 

• electrically connecting a switch [26, fig, 2 or similar switches in other figures] 
between a power supply and said on-chip cache memory array [col. 5, line 65 - 
67, col. 6, lines 49 - 52]; 

• wherein said switch may be opened or closed [col. 3, lines 15-20]. 
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Houston does not teach a Performance Monitor Unit [PMU]. Specifically, Houston uses 
control signals to control the opening and closing of switch 26. However, Houston does not 
detail the circuitry for generating the control signals. 

Mittal et al teach the circuitry for generating the cache memory power control signal. 
Specifically, Mittal et al teach a PMU [fig. 3] which is electrically connected to the on-chip 
cache memory array and generates the cache memory power control signals [col. 9, lines 5-48]. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to combine the teachings of Houston and Mittal et al because they both directed to the 
teaching of controUing the power consumption of a on-chip cache memory array and Mittal et al 
teach the details of the control unit which is missing in Houston system. 

Regarding to claim 30, Houston further teaches switching device is connected between a 
negative terminal of said on-chip cache memory array and GND of said power supply array [col. 
6, Unes 35 - 36]. 

Regarding to claim 32, Houston further teaches switching device is a bipolar transistor 
[col. 6, lines 37 -38]. 

Regarding to claim 33, Houston further teaches switching device is connected between a 
positive terminal of said on-chip cache memory array and VDD of said power supply [col. 2, 
lines 58-61 and fig. 1]. 
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Regarding to claim 35, Houston further teaches switching device is a bipolar transistor 
[col. 6, lines 37 -38]. 

Regarding to claim 36, Houston teaches a circuit for applying power to an on-chip cache 
memory array [col. 5 lines 66-67] comprising: 

• electrically connecting a switch [26, fig, 2 or similar switches in other figures] 
between a power supply and said on-chip cache memory array [col. 5, line 65 - 
67, col. 6, lines 49 - 52]; 

• a software appUcation [col. 4, lines 49 - 52]; 

• wherein said switch may be opened or closed [col. 3, lines 15-20]. 

Houston does not teach a Performance Monitor Unit [PMU]. Specifically, Houston uses 
control signals to control the opening and closing of switch 26. However, Houston does not 
detail the circuitry for generating the control signals. 

Mittal et al teach the circuitry for generating the cache memory power control signal. 
Specifically, Mittal et al teach a PMU [fig. 3] which is electrically connected to the on-chip 
cache memory array and generates the cache memory power control signals [col. 9, lines 5-48]. 
Mittal et al also teach that the PMU is controlled by a software application [col. 9, lines 65 - 66]. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to combine the teachings of Houston and Mittal et al because they both directed to the 
teaching of controlling the power consumption of a on-chip cache memory array and Mittal et al 
teach the details of the control unit which is missing in Houston system. 
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Regarding to claim 37, Houston fUrther teaches switching device is connected between a 
negative terminal of said on-chip cache memory array and GND of said power supply array [col. 
6, lines 35 - 36]. 

Regarding to claim 39, Houston further teaches switching device is a bipolar transistor 
[col. 6, Unes 37 - 38]. 

Regarding to claim 40, Houston further teaches switching device is connected between a 
positive terminal of said on-chip cache merhory array and VDD of said power supply [col. 2, 
Imes 58 - 61 and fig. 1]. 

Regarding to claim 42, Houston further teaches switching device is a bipolar transistor 
[col. 6, lines 37 - 38]. 

5. Claims 3, 6, 10, 13, 17, 20, 24, 27, 31, 34, 38, and 41 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Houston [U.S. Pat. 5,615,162] in the view of Mittal et al [U.S. Pat. 
5,719,800] and further in view of Noda [U.S. Pat. 6,498,762]. 

Regarding to claims 3, 6, 10, 13, 17, 20, 24, 27, 3 1, 34, 38, and 41 as set forth above, 
Houston and Mittal et al teach all the limitations of claims 1-2, 5, 8-9, 12, 15-16, 19, 22-23, 26, 
29-30, 33, 36-37, and 40. However, neither Houston nor Mittal et al teach the switching device is 
aMOSFET. 



Application/Control Number: 10/062,231 Page 12 

Art Unit: 2115 

Noda discloses an internal power switch MOSFET [col. 2, line 5]. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to combine the teachings of Houston, Mittal et al and Noda because they all directed to 
the teaching of controlling the power consumption in order to reduce the subthreshold leakage 
current and Noda teaches the details of the power switch MOSFET which is missing in Houston 
and Mittal et al systems. 

Response to Arguments 
6. Applicant's arguments filed March 7, 2005 have been fiiUy considered but they are not 
persuasive. 

In the remarks, applicants argued in substance that there is no suggestion in either 
Houston or Mittal et al to indicate that a PMU and a software appUcation may be combined to 
dynamically control power applied to a memory array based on application behavior 

In response to applicants argument, nowhere in claims 1, 8, 15, 22, 29 or 36 is it recited 
to dynamically control power to memory array based on application behavior. Furthermore, the 

test of obviousness is: 

"whether the teachings of the prior art, taken as a whole, would have made 
obvious the claimed invention," In re Gorman, 933 F.2d at 986, 18 USPQ2d at 1888. 

Subject matter is unpatentable under section 103 if it "'would have been obvious 
... to a person having ordinary skiU in the art.' While there must be some teaching, 
reason, suggestion, or motivation to combine existing elements to produce the claimed 
device, it is not necessary that the cited references or prior art specifically suggest making 
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the combination." In re Nilssen, 851 F.2d 1401, 1403, 7 USPQ2d 1500, 1502 (Fed. Cir. 
1988). 

"Such suggestion or motivation to combine prior art teachings can derive solely 
from the existence of a teaching, which one of ordinary skill in the art would be 
presumed to know, and the use of that teaching to solve the same [or] similar problem 
which it addresses." In re Wood, 599 F.2d 1032, 1037, 202 USPQ 171, 174 (CCPA 
1979). 

"In sum, it is off the mark for litigants to argue, as many do, that an 
invention cannot be held to have been obvious unless a suggestion to combine prior art 
teachings is found in a specific reference. " 

Entire quote from/w re Oetiker, 24 USPQ2d 1443 (CAFC 1992). 

To further explain the Houston-Mittal et al. combination, Houston teaches the means to 
control power to an on-chip cache memory. Although, Houston teaches that the power is 
controlled through user input, it is suggested that control can also be in response to a software 
appUcation program. In particular, the software appUcation program in Houston requires the 
memory to be controlled dynamically (i.e. programmable control) in correspondence with a 
necessary performance required by the software application. Even though Houston teaches the 
above programmable control means, Houston is silent as to how the programmable control 
without user input is actually controlled. Mittal et al. explicitly teaches that a system with means 
for programmable power control to a cache memory requires a programmable activity monitor. 
The programmable activity monitor is interpreted as a PMU. It would have been obvious to one 
of ordinary skill in the art at the time of the invention to include the PMU into the Houston 
system because it provides a means for programmable power control without the need for user 
input. 
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Conclusion 

1. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 1 36(a) will be calculated fi'om the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any iiiquiry concerning this communication or earlier communications from the 
examiner should be directed to Vajirachai Komol whose telephone number is (571) 272-5858. 
The examiner can normally be reached on 6:00 - 3:00. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Thomas Lee can be reached on (571) 272-3667. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appUcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center ^BC) at 866-217-9197 (toll-free). 
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